Expression of human placental alkaline phosphatase in Escherichia coli.
The human placental alkaline phosphatase gene was subcloned for expression in Escherichia coli. A shortened form of the alkaline phosphatase, lacking 29 C-terminal amino acids which constitute a membrane anchoring domain, is expressed to about 5% of total protein. Most of the enzyme is present in an insoluble form; however, soluble enzyme can be detected in Western blots and activity tests. The protein is located in the periplasm since its signal peptide is cleaved off. Like the wild-type enzyme, recombinant, shortened placental alkaline phosphatase is inhibited by L-phenylalanine. The amount of active enzyme can be increased by addition of magnesium but not zinc to the medium. Using optimized fermentation conditions, 11 kU of soluble and active alkaline phosphatase are produced per liter. Coexpression of potential folding aids like peptidyl-prolyl cis-trans isomerase or disulfide isomerase does not lead to an increase of soluble enzyme, either when overexpressed separately or from an operon.